Complex health conditions often include in their etiology an equally complex web of contributing factors that require for their understanding a degree of expertise beyond which any one individual, or even a group of scientists in one area of inquiry, can claim. Likewise, utilizing next-generation technology and sophisticated analytical techniques often requires that one has advanced, targeted training. These restraints place limits on the ability of individual scientists or teams to uncover ways to improve patient and family outcomes through traditional means of scholarly inquiry and traditional research design. For nurse scientists, this may be especially problematic since nursing is, as originally envisioned by Florence Nightingale, a holistic profession built upon the tenet that a nurse considers the whole patient and the environment in conducting assessments and developing and evaluating care (Potter & Frisch, 2007) . With the dramatic technological advances of the late 20th and early 21st century, what it means to understand the "whole patient" has grown, however, to include nuances of our genetics and epigenetics, the cellular fingerprint of the metabolites that define us, and even the genes and metabolites of the microorganisms that live on us and in us. Indeed, the philosophy of holism and the profession of nursing are built on the premise that nursing care is a harmonious balance between art and science. At the same time, most nursing educational programs, including most nursing PhD programs, do not provide courses or hands-on learning experiences in many of the emerging areas of science that require nontraditional but specialized knowledge, including areas of science generally referred to as omics and Big Data. Without such training, for a nurse scientist to take the next leap in discovery and impact may be difficult without seeking and leveraging opportunities for interdisciplinary collaboration and team science.
This changing landscape is not limited to the nursing profession. Members of other professions likewise recognize that the days of a lone scientist or clinician able to uncover the etiology of a complex disease or the intricacy of the biological pathways that contribute to a particular disease outcome or symptoms are over. As argued in two landmark papers (Barabasi, & Loscalzo, 2011; Loscazo, Kohane, & Barabasi, 2007) , in the postgenomic era, a complex biological systems approach is necessary to effectively diagnose and treat human disease. This requires inclusion of a broad network of professionals with complementary expertise, familiarity with and access to cutting edge technology, and a willingness to work as a team.
In the following pages, we review the concepts of team and network science as well as the benefits and potential pitfalls for nurse scientists engaging in team science, a necessary step if we are truly to understand, assess, and manage the complex biological systems contributing to adverse health conditions and symptoms that matter to patients and families. In this discussion, our group's experience will be referenced as an exemplar, and described within the history of our venture into team and network science.
Team Science
In 2012, Hall and colleagues described team science as a process by which collaborators with different expertise and perspectives come together to address complex questions of scientific importance. The trajectory of successful team science is depicted as one that grows increasingly more substantive in complexity and content, moving from multidisciplinary, to interdisciplinary, and finally to transdisciplinary in nature (Rosenfield, 1992) . In multidisciplinary collaborations, investigators bring ideas and methods from their unique disciplines to accomplish task-specific duties required for the success of a certain project. While teams may meet to discuss progress in each focal area, there is little overlap in the conceptualization of the study, decisions on its aims, or theoretical framework. In interdisciplinary collaborations, teams increasingly combine their disciplinary-related concepts and methods to answer specific research questions and advance the field, while truly transdisciplinary collaborations are those that integrate and extend discipline-specific approaches to "generate fundamentally new conceptual frame-works, hypotheses, theories, models, and methodological applications that transcend their disciplinary origins, with the aim of accelerating innovation and advances in scientific knowledge" (Hall et al., 2012, p. 416) . With each level of advancement, rewards increase, both internal and external, as do challenges.
Network Science
Our exemplar began with the goal to better understand the risk and protective factors for adverse birth outcomes among the population most at risk for such outcomes, African American women (Martin, Hamilton, Osterman, Driscoll, & Drake, 2018) . This goal led us to choose to include in our research the contribution of a previously understudied variable, the human microbiome (Corwin et al., 2017) . Including this variable required that we recruit experts in that arena to our existing team, including those with significant expertise in microbiology 16S rRNA gene sequencing as well as expertise in bioinformatically processing and analyzing the data generated, data rightly identified as Big Data, a term coined by NASA engineers Michael Cox and David Ellsworth in 1997 in reference to computational problems for which the magnitude of the dataset overwhelms the machine's processing ability. Now a term in the vernacular, Big Data connotes datasets that overwhelm the human capacity to manage, in that they are large, are created in real-time or near real-time, comprise both structure and unstructured items, are exhaustive (i.e., N = all), are finely resolved, are relational, are extensible, and are scaleable (Kitchen, 2014) . Finding the right collaborators required both personal networking as well as interrogating data sets at our institution to identify faculty in other units, such as medicine, the biological sciences, and public health, who had expertise in microbiology and the microbiome and Big Data analytics. It also required that we identify and recruit faculty in obstetrics and gynecology who provided prenatal care to our targeted population, and experts in sexually transmitted or other types of infection. We also sought out faculty with expertise in the types of chronic stress exposure uniquely experienced by African American women, such as gendered racism (Jackson, Phillips, Hogue, & CurryOwens, 2001 ), known to contribute to adverse birth outcomes. Finally, we searched the National Institute of Health's Research Portfolio Online Reporting Tools (RePORT) reporter website for names and locations of researchers outside of Emory interested in a similar area of research. This strategy continued, as we further expanded our scope of research to include identifying the metabolites and metabolic pathways (Li, Dunlop, Jones, & Corwin, 2016) that were enhanced or reduced in our population. Adding experts in the science of metabolomics (i.e., the study of small molecules) has allowed us to identify the downstream end-points (molecules) ultimately produced from the multiple factors under study as they occur separately or in parallel and influence the outcomes under study. And lastly, we expanded our team to include experts in environmental toxicant exposures, allowing us to factor in the higher rates of toxicant exposure often present in lower income neighborhoods on the health outcomes under study (Juarez et al., 2014) . As our list of scientific and clinical collaborators grew, so did the sharing of ideas and expertise, as well as differing theoretical frameworks at team meetings; this naturally led to an ever-expanding range of research and clinical questions to address, and, ultimately, new projects to pursue. This domain-enriched environment was further stimulated by the addition of outside dissertation committee members as graduate students became involved in related projects and additional outside faculty as junior faculty pursued K awards. Ultimately the network grew to include, in addition to microbiology, metabolomics, stress, infection, environmental health, and women's health experts, other colleagues and now collaborators with system expertise in infant and childhood health and development, human behavior, autism, obesity, atopic disease, and epigenetics (Figure 1) . It also led to a surge in the complexity and scope of our research, and potentially, its future impact. Ultimately, we believe that our group came to conduct true transdisciplinary science, exemplified by the integration into our approaches and group discussions the theoretical frameworks from multiple disciplines, thereby allowing us to generate new, more complex hypotheses, theories, and models, and to test these using increasingly more sophisticated methods that crossed disciplines.
Rewards and Challenges to Conducting Team Science
Having the opportunity to make a significant impact in an emerging field and to expose junior faculty and students to new areas of science are clear benefits of team science. Expanding the recognition of our research to colleagues across campus, as well as to students who might previously not have considered nursing as a profession, is also a clear reward of interdisciplinary collaboration. The rewards to patients and families, we are convinced, will be even more important. Team science is, however, not without its challenges. Notable challenges include equitably sharing academic credit for funded awards, authorship decisions, and potential delays in sample assays, data analyses, or data dissemination as individual members of the network have a host or other duties within their respective schools and universities, which may increase as they extend their cross-department, school, and university collaborations and must often (and often understandably) prioritize their own laboratories' and students' work. Unique personalities, differing disciplinary cultures, the presence of institutional obstacles that interfere with researchers from other units receiving appropriate facilities and administrative (F&A) funds, and occupying different physical spaces may also impede collaboration (Lariviere, Haustein, & Borner, 2015) . Strategies to reduce or overcome challenges employed in our exemplar include ensuring frequent communications among team members, either through monthly or even (for some teams) twice monthly meetings, with attendance either in person or via video-links, as well as early and open discussions on ensuring shared manuscript authorships with collaborators leading the way on those most pertinent to their area of expertise. Any concerns or disagreements are addressed up front with the team-assisted by training in "difficult conversations" provided to all faculty and staff in our school. Also important, at our university all funds related to F&A are shared across schools or departments, based on effort and responsibilities; for some schools this may not be true. Video networking systems to facilitate attendance at team meetings are in place and maintained by technology experts; again, for some schools this may not be true. These challenges pale, however, in light of the clear potential of team science to propel scientific discovery and the identification of impactful solutions to important societal problems.
Advancing the Science and Making an Impact
A must-read article for researchers interested in the value of pursuing team science in spite of potential obstacles is "Science of Science" (Fortunato et al., 2018) published recently by a transdisciplinary group of scientists in the journal Science. In it, the authors describe science as "… an expanding and evolving network of scholars, projects, papers and ideas" (our emphasis on the word ideas) and document that while in general scholars tend to be risk adverse, typically restricting their research to the relatively narrow field in which they feel some level of expertise, the most impactful research usually occurs when a scholar expands his or her prior work through novel combinations with new collaborators from different areas of expertise, who are likewise interested in expanding beyond their prior niche. These types of novel collaborations are often data driven and appear to be increasing with the accessibility of Big Data (Fortunato et al., 2018) . This combination of new with older ideas across fields has been associated with greater scientific impact (Fortunato et al., 2018; Foster, Rzhetsky, & Evans, 2015; Lariviere et al., 2015; Uzzi Mukherjee, Stringer, & Jones, 2013) and, potentially, improved patient outcomes. According to two prominent nursing science thought leaders, "Big data and data science have the potential to provide greater richness in understanding patient phenomena and in tailoring interventional strategies that are personalized to the patient" (Brennan & Bakken, 2015, p. 477) .
Conclusions: Another Way of Knowing
For nursing researchers hesitant to venture into research that utilizes a novel theoretical framework or advanced technology that may depend upon team science, the issue may be reframed as not a new issue for nurses, but an old one. Perhaps this was best addressed by Sister Calista Roy, who, in a recent review of nursing theory and future directions in nursing, described the explosion in so many rapidly developing areas of science and technology, and concluded that nursing was at a crossroads, ultimately raising the question, "How will we integrate multiple ways of knowing?" (Roy, 2018, p. 86) . This refers, as most nurses recognize, to the concept of fundamental Patterns of Knowing, a tenet of nursing education and philosophy first proposed by Carper in 1978 . While the empirical pattern or way of knowing is perhaps most clearly addressed in our exemplar of team-based research, pursuing team science by incorporating other ways of knowing could also provide nursing scholars with new ways to conceptualize ethical or societal questions or philosophically evaluate the uniqueness of each patient's symptoms in the context of life experiences. Or, as McGovern, Lapum, Clune, and Martin did in 2013, one might frame forays into testing the benefits of new educational initiatives such as highfidelity simulation, within the context of multiple patterns of knowing. Ultimately, while stepping outside one's area of expertise or inviting others onto your team may be difficult and carry some risk, the rewards are often high and the impact on patients and families substantial-the essence and goal of nursing science.
